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 ﾠ In	 ﾠApril,	 ﾠCambridge	 ﾠUniversity	 ﾠPress	 ﾠpublished	 ﾠThe	 ﾠChanging	 ﾠBody:	 ﾠHealth,	 ﾠ
Nutrition,	 ﾠand	 ﾠHuman	 ﾠDevelopment	 ﾠin	 ﾠthe	 ﾠWestern	 ﾠWorld	 ﾠsince	 ﾠ1700,	 ﾠa	 ﾠcollaborative	 ﾠ
work	 ﾠby	 ﾠProfessor	 ﾠSir	 ﾠRoderick	 ﾠFloud	 ﾠ(Gresham	 ﾠCollege),	 ﾠProfessor	 ﾠRobert	 ﾠW.	 ﾠFogel	 ﾠ
(University	 ﾠof	 ﾠChicago	 ﾠBooth	 ﾠSchool	 ﾠof	 ﾠBusiness),	 ﾠProfessor	 ﾠBernard	 ﾠHarris	 ﾠ(University	 ﾠof	 ﾠ
Southampton),	 ﾠand	 ﾠProfessor	 ﾠSok	 ﾠChul	 ﾠHong	 ﾠ(Sogang	 ﾠUniversity).	 ﾠThe	 ﾠvolume,	 ﾠfirst	 ﾠ
conceived	 ﾠmore	 ﾠthan	 ﾠtwo	 ﾠdecades	 ﾠago	 ﾠby	 ﾠFloud	 ﾠand	 ﾠFogel,	 ﾠincorporates	 ﾠthe	 ﾠauthors’	 ﾠ
recent	 ﾠresearch	 ﾠon	 ﾠhuman	 ﾠdevelopment,	 ﾠheight,	 ﾠand	 ﾠnutrition	 ﾠin	 ﾠcontinental	 ﾠEurope,	 ﾠ
England	 ﾠand	 ﾠWales,	 ﾠand	 ﾠthe	 ﾠUnited	 ﾠStates.	 ﾠThis	 ﾠpaper	 ﾠreviews	 ﾠsome	 ﾠof	 ﾠthe	 ﾠmajor	 ﾠ
findings	 ﾠof	 ﾠthe	 ﾠbook,	 ﾠwhich	 ﾠaims	 ﾠto	 ﾠshow	 ﾠ
	 ﾠ
…that	 ﾠthe	 ﾠhealth	 ﾠand	 ﾠnutrition	 ﾠof	 ﾠone	 ﾠgeneration	 ﾠcontributes,	 ﾠthrough	 ﾠ
mothers	 ﾠand	 ﾠthrough	 ﾠinfant	 ﾠand	 ﾠchildhood	 ﾠexperience,	 ﾠto	 ﾠthe	 ﾠstrength,	 ﾠ
health	 ﾠ and	 ﾠ longevity	 ﾠ of	 ﾠ the	 ﾠ next	 ﾠ generation;	 ﾠ at	 ﾠ the	 ﾠ same	 ﾠ time,	 ﾠ
increased	 ﾠ health	 ﾠ and	 ﾠ longevity	 ﾠ enable	 ﾠ the	 ﾠ members	 ﾠ of	 ﾠ that	 ﾠ next	 ﾠ
generation	 ﾠto	 ﾠwork	 ﾠharder	 ﾠand	 ﾠlonger	 ﾠto	 ﾠcreate	 ﾠthe	 ﾠresources	 ﾠwhich	 ﾠ
can	 ﾠ then,	 ﾠ in	 ﾠ their	 ﾠ turn,	 ﾠ be	 ﾠ used	 ﾠ to	 ﾠ assist	 ﾠ the	 ﾠ next,	 ﾠ and	 ﾠ succeeding,	 ﾠ
generations	 ﾠto	 ﾠprosper.	 ﾠ
	 ﾠ
	 ﾠ
The	 ﾠmechanism	 ﾠthat	 ﾠunderlies	 ﾠthis	 ﾠproposition	 ﾠis	 ﾠtechnophysio	 ﾠevolution,	 ﾠa	 ﾠterm	 ﾠcoined	 ﾠ
by	 ﾠFogel	 ﾠand	 ﾠDora	 ﾠCosta	 ﾠin	 ﾠa	 ﾠseries	 ﾠof	 ﾠpapers	 ﾠpublished	 ﾠin	 ﾠthe	 ﾠlate	 ﾠ1990s	 ﾠand	 ﾠexpanded	 ﾠ
further	 ﾠin	 ﾠFogel’s	 ﾠ2004	 ﾠbook	 ﾠThe	 ﾠEscape	 ﾠFrom	 ﾠHunger	 ﾠand	 ﾠPremature	 ﾠDeath,	 ﾠ1700–
2100	 ﾠ	 ﾠ(Cambridge	 ﾠUniversity	 ﾠPress).	 ﾠThe	 ﾠtheory	 ﾠof	 ﾠtechnophysio	 ﾠevolution	 ﾠstates	 ﾠthat	 ﾠ
the	 ﾠinterplay	 ﾠbetween	 ﾠhumanity’s	 ﾠability	 ﾠto	 ﾠcontrol	 ﾠits	 ﾠenvironment	 ﾠand	 ﾠto	 ﾠcreate	 ﾠ
technological	 ﾠinnovations	 ﾠhas	 ﾠcreated	 ﾠa	 ﾠunique	 ﾠform	 ﾠof	 ﾠphysiological	 ﾠdevelopment,	 ﾠ
which	 ﾠis	 ﾠmuch	 ﾠmore	 ﾠrapid	 ﾠthan	 ﾠtraditional	 ﾠconceptions	 ﾠof	 ﾠDarwinian	 ﾠevolution.	 ﾠ
According	 ﾠto	 ﾠproponents	 ﾠof	 ﾠthe	 ﾠtheory,	 ﾠthe	 ﾠproof	 ﾠlies	 ﾠin	 ﾠthe	 ﾠdramatic	 ﾠchanges	 ﾠthat	 ﾠthe	 ﾠ	 ﾠ 3	 ﾠ
human	 ﾠbody	 ﾠhas	 ﾠexperienced	 ﾠin	 ﾠthe	 ﾠpast	 ﾠ300	 ﾠyears,	 ﾠwhich	 ﾠsurpass	 ﾠthe	 ﾠscale	 ﾠand	 ﾠsize	 ﾠof	 ﾠ
changes	 ﾠbrought	 ﾠabout	 ﾠduring	 ﾠmany	 ﾠprevious	 ﾠmillennia.	 ﾠ	 ﾠ
The	 ﾠdegree	 ﾠto	 ﾠwhich	 ﾠhuman	 ﾠbodies	 ﾠhave	 ﾠchanged	 ﾠin	 ﾠthe	 ﾠcourse	 ﾠof	 ﾠthe	 ﾠlast	 ﾠ200	 ﾠ
years	 ﾠcan	 ﾠbe	 ﾠillustrated	 ﾠby	 ﾠthe	 ﾠfollowing	 ﾠexample.	 ﾠCirca	 ﾠ1850,	 ﾠthe	 ﾠaverage	 ﾠAmerican	 ﾠ
adult	 ﾠmale	 ﾠstood	 ﾠabout	 ﾠ5-ﾭ‐foot-ﾭ‐7-ﾭ‐inches	 ﾠand	 ﾠweighed	 ﾠabout	 ﾠ146	 ﾠpounds.	 ﾠDuring	 ﾠthe	 ﾠ
1980s,	 ﾠthe	 ﾠtypical	 ﾠAmerican	 ﾠmale	 ﾠin	 ﾠhis	 ﾠearly	 ﾠthirties	 ﾠwas	 ﾠabout	 ﾠ5-ﾭ‐foot-ﾭ‐10	 ﾠand	 ﾠweighed	 ﾠ
about	 ﾠ174	 ﾠpounds.	 ﾠThe	 ﾠamount	 ﾠof	 ﾠenergy	 ﾠrequired	 ﾠfor	 ﾠbaseline	 ﾠmaintenance	 ﾠ(the	 ﾠ
energy	 ﾠrequired	 ﾠfor	 ﾠrest	 ﾠand	 ﾠvital	 ﾠhygiene)	 ﾠfor	 ﾠthe	 ﾠAmerican	 ﾠbody	 ﾠof	 ﾠthe	 ﾠ1980s	 ﾠis	 ﾠ2,378	 ﾠ
calories	 ﾠper	 ﾠday.	 ﾠ	 ﾠ
If	 ﾠthe	 ﾠFrench	 ﾠhad	 ﾠbeen	 ﾠthat	 ﾠlarge	 ﾠat	 ﾠthe	 ﾠbeginning	 ﾠof	 ﾠthe	 ﾠnineteenth	 ﾠcentury,	 ﾠ
most	 ﾠof	 ﾠthe	 ﾠavailable	 ﾠfood	 ﾠ(around	 ﾠ2,400	 ﾠkcal	 ﾠper	 ﾠcapita)	 ﾠwould	 ﾠhave	 ﾠgone	 ﾠto	 ﾠ
maintenance,	 ﾠwith	 ﾠrelatively	 ﾠlittle	 ﾠavailable	 ﾠto	 ﾠsustain	 ﾠwork.	 ﾠSimilar	 ﾠchanges	 ﾠin	 ﾠstature	 ﾠ
occurred	 ﾠin	 ﾠother	 ﾠEuropean	 ﾠcountries	 ﾠ(see	 ﾠTable	 ﾠ1).	 ﾠThe	 ﾠChanging	 ﾠBody	 ﾠlinks	 ﾠchanges	 ﾠin	 ﾠ
European	 ﾠand	 ﾠAmerican	 ﾠbody	 ﾠsize	 ﾠto	 ﾠtechnological	 ﾠchanges	 ﾠfor	 ﾠdiet	 ﾠand	 ﾠdisease	 ﾠcontrol.	 ﾠ
It	 ﾠis	 ﾠalso	 ﾠimportant	 ﾠto	 ﾠnote	 ﾠthat	 ﾠother	 ﾠways	 ﾠof	 ﾠregulating	 ﾠenergy	 ﾠexpenditure	 ﾠthrough	 ﾠ
intensity	 ﾠand	 ﾠduration	 ﾠof	 ﾠwork	 ﾠalso	 ﾠplayed	 ﾠa	 ﾠmajor	 ﾠrole.	 ﾠMalnourished	 ﾠFrench	 ﾠpeasants	 ﾠ
may	 ﾠhave	 ﾠworked	 ﾠparticularly	 ﾠlong	 ﾠhours	 ﾠduring	 ﾠharvest	 ﾠtime	 ﾠwith	 ﾠan	 ﾠintensity	 ﾠthat	 ﾠ
could	 ﾠnot	 ﾠhave	 ﾠbeen	 ﾠmaintained	 ﾠover	 ﾠthe	 ﾠcourse	 ﾠof	 ﾠthe	 ﾠyear.	 ﾠMaternal	 ﾠmalnutrition	 ﾠhad	 ﾠ
substantial	 ﾠconsequences	 ﾠfor	 ﾠoffspring,	 ﾠsome	 ﾠof	 ﾠwhich	 ﾠwere	 ﾠnot	 ﾠapparent	 ﾠuntil	 ﾠolder	 ﾠ
ages—or	 ﾠeven	 ﾠfuture	 ﾠgenerations.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ	 ﾠ 4	 ﾠ
Table	 ﾠ1.	 ﾠEstimated	 ﾠaverage	 ﾠfinal	 ﾠheights	 ﾠ(cm)	 ﾠof	 ﾠmen	 ﾠwho	 ﾠreached	 ﾠmaturity	 ﾠbetween	 ﾠ1750	 ﾠand	 ﾠ








Quarter	 ﾠ Denmark	 ﾠ France	 ﾠ
Great	 ﾠ
Britain	 ﾠ Hungary	 ﾠ Norway	 ﾠ Sweden	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
1	 ﾠ 18-ﾭ‐III	 ﾠ -ﾭ‐	 ﾠ -ﾭ‐	 ﾠ 165.5	 ﾠ 167.4	 ﾠ 165.6	 ﾠ 168.1	 ﾠ
2	 ﾠ 18-ﾭ‐IV	 ﾠ 165.7	 ﾠ 163.0	 ﾠ 168.6	 ﾠ 166.6	 ﾠ 165.5	 ﾠ 166.7	 ﾠ
3	 ﾠ 19-ﾭ‐I	 ﾠ 166.2	 ﾠ 163.7	 ﾠ 167.9	 ﾠ 163.1	 ﾠ 166.6	 ﾠ 166.7	 ﾠ
4	 ﾠ 19-ﾭ‐II	 ﾠ 166.7	 ﾠ 164.3	 ﾠ 171.2	 ﾠ 163.5	 ﾠ 167.4	 ﾠ 167.3	 ﾠ
5	 ﾠ 19-ﾭ‐III	 ﾠ 165.3	 ﾠ 164.7	 ﾠ 167.2	 ﾠ 162.3	 ﾠ 168.7	 ﾠ 168.0	 ﾠ
6	 ﾠ 19-ﾭ‐IV	 ﾠ 167.8	 ﾠ 165.4	 ﾠ 168.0	 ﾠ 163.8	 ﾠ 169.6	 ﾠ 169.5	 ﾠ
7	 ﾠ 20-ﾭ‐I	 ﾠ 169.3	 ﾠ 166.3	 ﾠ 168.2	 ﾠ 165.4	 ﾠ 171.0	 ﾠ 171.9	 ﾠ
8	 ﾠ 20-ﾭ‐II	 ﾠ 171.5	 ﾠ 168.0	 ﾠ 170.0	 ﾠ 168.4	 ﾠ 173.8	 ﾠ 173.9	 ﾠ
9	 ﾠ 20-ﾭ‐III	 ﾠ 175.5	 ﾠ 171.2	 ﾠ 175.0	 ﾠ 170.7	 ﾠ 177.6	 ﾠ 177.2	 ﾠ
10	 ﾠ 20-ﾭ‐IV	 ﾠ 183.2	 ﾠ 174.7	 ﾠ 176.6	 ﾠ -ﾭ‐	 ﾠ 179.5	 ﾠ 179.2	 ﾠ
	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ 	 ﾠ
	 ﾠ
Source:	 ﾠFloud	 ﾠet	 ﾠal.	 ﾠ2011.	 ﾠ©	 ﾠCambridge	 ﾠUniversity	 ﾠPress.	 ﾠReprinted	 ﾠwith	 ﾠpermission.	 ﾠ
	 ﾠ
	 ﾠ The	 ﾠbalance	 ﾠof	 ﾠthe	 ﾠchapters	 ﾠin	 ﾠThe	 ﾠChanging	 ﾠBody	 ﾠis	 ﾠarranged	 ﾠgeographically,	 ﾠ
collecting	 ﾠthe	 ﾠstories	 ﾠof	 ﾠBritain,	 ﾠcontinental	 ﾠEurope,	 ﾠand	 ﾠthe	 ﾠUnited	 ﾠStates.	 ﾠHeight	 ﾠdata	 ﾠ
for	 ﾠcontinental	 ﾠEurope	 ﾠextend	 ﾠback	 ﾠto	 ﾠthe	 ﾠsecond	 ﾠhalf	 ﾠof	 ﾠthe	 ﾠseventeenth	 ﾠcentury,	 ﾠand	 ﾠ
confirm	 ﾠthat	 ﾠmen	 ﾠof	 ﾠthe	 ﾠperiod	 ﾠwere	 ﾠvery	 ﾠshort.	 ﾠThe	 ﾠavailable	 ﾠdata	 ﾠshow	 ﾠdeclines	 ﾠin	 ﾠthe	 ﾠ
heights	 ﾠof	 ﾠSwedish	 ﾠmen	 ﾠ(around	 ﾠ2.5	 ﾠcentimeters	 ﾠfor	 ﾠthe	 ﾠcohort	 ﾠborn	 ﾠbetween	 ﾠ1740	 ﾠand	 ﾠ
1760),	 ﾠand	 ﾠmen	 ﾠliving	 ﾠin	 ﾠfive	 ﾠseparate	 ﾠprovinces	 ﾠof	 ﾠthe	 ﾠHabsburg	 ﾠEmpire.	 ﾠ	 ﾠ
The	 ﾠeighteenth	 ﾠcentury	 ﾠwas	 ﾠa	 ﾠdifficult	 ﾠperiod	 ﾠin	 ﾠAmerica.	 ﾠSettlers	 ﾠwere	 ﾠburdened	 ﾠ
with	 ﾠrudimentary	 ﾠfarming	 ﾠimplements	 ﾠand	 ﾠlimited	 ﾠagricultural	 ﾠknowledge.	 ﾠHarsh	 ﾠ
weather	 ﾠcut	 ﾠshort	 ﾠthe	 ﾠharvesting	 ﾠseason.	 ﾠOpportunities	 ﾠto	 ﾠimport	 ﾠand	 ﾠtrade	 ﾠwere	 ﾠ	 ﾠ 5	 ﾠ
limited,	 ﾠand	 ﾠthe	 ﾠpopulation	 ﾠwas	 ﾠsubjected	 ﾠto	 ﾠmajor	 ﾠfluctuations	 ﾠin	 ﾠfood	 ﾠsupply	 ﾠdue	 ﾠto	 ﾠ
climate	 ﾠshocks.	 ﾠAs	 ﾠa	 ﾠresult,	 ﾠthe	 ﾠsupply	 ﾠof	 ﾠfood	 ﾠwas	 ﾠbarely	 ﾠenough	 ﾠto	 ﾠsustain	 ﾠthe	 ﾠ
agricultural	 ﾠlaborers	 ﾠwho	 ﾠwere	 ﾠproducing	 ﾠit.	 ﾠThe	 ﾠdiet	 ﾠwas	 ﾠheavily	 ﾠcomposed	 ﾠof	 ﾠgrains	 ﾠ
and	 ﾠcereals	 ﾠat	 ﾠfirst,	 ﾠand	 ﾠwhat	 ﾠlittle	 ﾠlivestock	 ﾠwas	 ﾠavailable	 ﾠwas	 ﾠused	 ﾠmore	 ﾠfor	 ﾠmilk	 ﾠand	 ﾠ
wool	 ﾠrather	 ﾠthan	 ﾠmeat.	 ﾠHowever,	 ﾠeven	 ﾠin	 ﾠspite	 ﾠof	 ﾠthese	 ﾠhardships,	 ﾠnative-ﾭ‐born	 ﾠAmerican	 ﾠ
men	 ﾠwere	 ﾠtaller	 ﾠand	 ﾠhad	 ﾠlonger	 ﾠlife	 ﾠexpectancies	 ﾠthan	 ﾠtheir	 ﾠEuropean	 ﾠcounterparts.	 ﾠThe	 ﾠ
climate	 ﾠwas	 ﾠwell	 ﾠsuited	 ﾠto	 ﾠagriculture,	 ﾠand	 ﾠthe	 ﾠlow	 ﾠpopulation	 ﾠdensity	 ﾠresulted	 ﾠin	 ﾠless	 ﾠ
communication	 ﾠof	 ﾠdisease.	 ﾠ
As	 ﾠfor	 ﾠthe	 ﾠnineteenth	 ﾠcentury,	 ﾠmost	 ﾠscholars	 ﾠare	 ﾠin	 ﾠagreement	 ﾠthat	 ﾠthere	 ﾠwas	 ﾠa	 ﾠ
general	 ﾠdecline	 ﾠin	 ﾠthe	 ﾠheights	 ﾠof	 ﾠBritish	 ﾠmen	 ﾠand	 ﾠwomen	 ﾠbetween	 ﾠ1820	 ﾠand	 ﾠ1850.	 ﾠ
Estimates	 ﾠput	 ﾠthe	 ﾠextent	 ﾠof	 ﾠthe	 ﾠdecline	 ﾠ(for	 ﾠmen)	 ﾠat	 ﾠaround	 ﾠ4.8	 ﾠcentimeters.	 ﾠAverage	 ﾠ
heights	 ﾠbegan	 ﾠto	 ﾠrise	 ﾠonce	 ﾠagain	 ﾠafter	 ﾠ1850,	 ﾠbut	 ﾠeven	 ﾠmen	 ﾠwho	 ﾠwere	 ﾠborn	 ﾠat	 ﾠthe	 ﾠend	 ﾠof	 ﾠ
the	 ﾠnineteenth	 ﾠcentury	 ﾠwere	 ﾠshort	 ﾠby	 ﾠmodern	 ﾠstandards—about	 ﾠsix	 ﾠcentimeters	 ﾠshorter	 ﾠ
than	 ﾠBritish	 ﾠmen	 ﾠin	 ﾠthe	 ﾠ1980s.	 ﾠ	 ﾠ
In	 ﾠcontinental	 ﾠEurope,	 ﾠthe	 ﾠaverage	 ﾠheights	 ﾠof	 ﾠFrench	 ﾠsoldiers	 ﾠappear	 ﾠto	 ﾠhave	 ﾠ
increased	 ﾠgradually	 ﾠover	 ﾠthe	 ﾠnineteenth	 ﾠcentury,	 ﾠbut	 ﾠheights	 ﾠdecreased	 ﾠfor	 ﾠDutch	 ﾠ
soldiers	 ﾠduring	 ﾠthis	 ﾠperiod.	 ﾠMoreover,	 ﾠheight	 ﾠand	 ﾠsocial	 ﾠstatus	 ﾠwere	 ﾠpositively	 ﾠcorrelated.	 ﾠ
In	 ﾠFrance,	 ﾠstudents	 ﾠat	 ﾠthe	 ﾠelite	 ﾠÉcole	 ﾠPolytechnique	 ﾠwere	 ﾠ4	 ﾠcentimeters	 ﾠtaller	 ﾠthan	 ﾠthe	 ﾠ
men	 ﾠconscripted	 ﾠinto	 ﾠthe	 ﾠnational	 ﾠarmy	 ﾠbetween	 ﾠ1819	 ﾠand	 ﾠ1826,	 ﾠand	 ﾠwealthy	 ﾠsoldiers	 ﾠ
(those	 ﾠable	 ﾠto	 ﾠafford	 ﾠto	 ﾠhire	 ﾠa	 ﾠreplacement)	 ﾠwere	 ﾠtaller	 ﾠthan	 ﾠthose	 ﾠwho	 ﾠcould	 ﾠnot.	 ﾠ
Similar	 ﾠpatterns	 ﾠhave	 ﾠbeen	 ﾠobserved	 ﾠin	 ﾠthe	 ﾠNetherlands	 ﾠand	 ﾠSpain.	 ﾠ	 ﾠ 6	 ﾠ
	 ﾠ As	 ﾠheights	 ﾠdeclined,	 ﾠa	 ﾠconcurrent	 ﾠmortality	 ﾠincrease	 ﾠhas	 ﾠbeen	 ﾠobserved.	 ﾠThe	 ﾠ
reason	 ﾠfor	 ﾠthis	 ﾠ“arrest	 ﾠof	 ﾠprogress”	 ﾠis	 ﾠnot	 ﾠagreed	 ﾠupon,	 ﾠbut	 ﾠit	 ﾠlikely	 ﾠhas	 ﾠsome	 ﾠconnection	 ﾠ
to	 ﾠthe	 ﾠincreasing	 ﾠurbanization	 ﾠin	 ﾠthe	 ﾠnineteenth	 ﾠcentury.	 ﾠAs	 ﾠthis	 ﾠdecline	 ﾠin	 ﾠstature	 ﾠ
reversed	 ﾠitself,	 ﾠmortality	 ﾠimprovements	 ﾠwere	 ﾠseen	 ﾠfirst	 ﾠin	 ﾠchildren	 ﾠbetween	 ﾠthe	 ﾠages	 ﾠof	 ﾠ
4	 ﾠand	 ﾠ9	 ﾠafter	 ﾠ1850	 ﾠand	 ﾠlater	 ﾠamong	 ﾠto	 ﾠolder-ﾭ‐age	 ﾠindividuals	 ﾠ(see	 ﾠFigure	 ﾠ1).	 ﾠ
Improvements	 ﾠin	 ﾠsanitation	 ﾠcontributed	 ﾠto	 ﾠthe	 ﾠreduced	 ﾠmortality.	 ﾠThis	 ﾠdecline	 ﾠin	 ﾠ
mortality	 ﾠmay	 ﾠhave	 ﾠbeen	 ﾠassociated	 ﾠwith	 ﾠa	 ﾠdecline	 ﾠin	 ﾠthe	 ﾠvirulence	 ﾠof	 ﾠtuberculosis,	 ﾠbut	 ﾠ
the	 ﾠevidence	 ﾠis	 ﾠwanting.	 ﾠThere	 ﾠis	 ﾠfurther	 ﾠdebate	 ﾠas	 ﾠto	 ﾠwhether	 ﾠthe	 ﾠdecline	 ﾠwas	 ﾠgreater	 ﾠ
in	 ﾠrural	 ﾠrather	 ﾠthan	 ﾠurban	 ﾠareas.	 ﾠ	 ﾠ
	 ﾠ
Figure	 ﾠ1.	 ﾠAge-ﾭ‐specific	 ﾠmortality	 ﾠin	 ﾠEngland	 ﾠand	 ﾠWales,	 ﾠ1840/52-ﾭ‐1948/52	 ﾠ
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 ﾠ As	 ﾠfor	 ﾠdiet,	 ﾠthe	 ﾠevidence	 ﾠsuggests	 ﾠthat	 ﾠthe	 ﾠBritish	 ﾠbecame	 ﾠnet	 ﾠimporters	 ﾠof	 ﾠfood	 ﾠ
during	 ﾠthe	 ﾠfirst	 ﾠhalf	 ﾠof	 ﾠthe	 ﾠnineteenth	 ﾠcentury.	 ﾠThe	 ﾠmost	 ﾠdramatic	 ﾠchange	 ﾠwas	 ﾠin	 ﾠsugar,	 ﾠ
where	 ﾠimports	 ﾠincreased	 ﾠby	 ﾠ150	 ﾠpercent	 ﾠbetween	 ﾠ1700	 ﾠand	 ﾠ1850.	 ﾠA	 ﾠnumber	 ﾠof	 ﾠ
researchers	 ﾠhave	 ﾠsuggested	 ﾠthat	 ﾠpopulation	 ﾠgrowth	 ﾠintroduced	 ﾠthe	 ﾠpotential	 ﾠfor	 ﾠa	 ﾠ
Malthusian	 ﾠcrisis—an	 ﾠoutpacing	 ﾠof	 ﾠthe	 ﾠfood	 ﾠsupply	 ﾠby	 ﾠpopulation—in	 ﾠthe	 ﾠsecond	 ﾠhalf	 ﾠof	 ﾠ
the	 ﾠeighteenth	 ﾠcentury,	 ﾠbut	 ﾠthe	 ﾠdata	 ﾠsuggest	 ﾠthat	 ﾠdomestic	 ﾠfood	 ﾠproduction	 ﾠstayed	 ﾠ
constant	 ﾠand	 ﾠthe	 ﾠnumber	 ﾠof	 ﾠcalories	 ﾠderived	 ﾠfrom	 ﾠimported	 ﾠfoods	 ﾠhad	 ﾠincreased.	 ﾠStill,	 ﾠit	 ﾠ
is	 ﾠpossible	 ﾠthat	 ﾠa	 ﾠsignificant	 ﾠproportion	 ﾠof	 ﾠthe	 ﾠBritish	 ﾠpopulation	 ﾠhad	 ﾠdiets	 ﾠbelow	 ﾠlevels	 ﾠ
necessary	 ﾠto	 ﾠmaintain	 ﾠweight.	 ﾠFurthermore,	 ﾠthere	 ﾠis	 ﾠevidence	 ﾠthat	 ﾠhouseholds	 ﾠ
compensated	 ﾠfor	 ﾠa	 ﾠdearth	 ﾠof	 ﾠcalories	 ﾠby	 ﾠdistributing	 ﾠa	 ﾠgreater	 ﾠshare	 ﾠof	 ﾠfood	 ﾠto	 ﾠadult	 ﾠ
male	 ﾠworkers,	 ﾠwhich	 ﾠmay	 ﾠhave	 ﾠcontributed	 ﾠto	 ﾠthe	 ﾠundernutrition	 ﾠof	 ﾠchildren	 ﾠand	 ﾠ
women,	 ﾠand	 ﾠto	 ﾠthe	 ﾠelevation	 ﾠof	 ﾠtheir	 ﾠmortality	 ﾠrates.	 ﾠ
At	 ﾠthe	 ﾠbeginning	 ﾠof	 ﾠthe	 ﾠnineteenth	 ﾠcentury	 ﾠin	 ﾠthe	 ﾠUnited	 ﾠStates,	 ﾠnew	 ﾠagricultural	 ﾠ
techniques	 ﾠwere	 ﾠintroduced	 ﾠand	 ﾠthe	 ﾠfrontier	 ﾠexpanded	 ﾠwestward,	 ﾠwhich	 ﾠresulted	 ﾠin	 ﾠa	 ﾠ
large	 ﾠincrease	 ﾠin	 ﾠcrop	 ﾠproduction.	 ﾠHowever,	 ﾠthe	 ﾠU.S.	 ﾠpopulation	 ﾠincreased	 ﾠby	 ﾠ338	 ﾠ
percent	 ﾠduring	 ﾠthe	 ﾠsame	 ﾠperiod,	 ﾠcancelling	 ﾠout	 ﾠmuch	 ﾠof	 ﾠthe	 ﾠgross	 ﾠbenefit	 ﾠof	 ﾠthis	 ﾠ
additional	 ﾠfood,	 ﾠand	 ﾠcrop	 ﾠproduction	 ﾠcould	 ﾠnot	 ﾠkeep	 ﾠpace	 ﾠwith	 ﾠthe	 ﾠfood	 ﾠrequired	 ﾠby	 ﾠthe	 ﾠ
burgeoning	 ﾠindustrial	 ﾠcenters.	 ﾠAs	 ﾠa	 ﾠresult,	 ﾠper	 ﾠcapita	 ﾠcrop	 ﾠproduction	 ﾠstagnated	 ﾠor	 ﾠ
decreased,	 ﾠwhich	 ﾠraised	 ﾠprices	 ﾠand	 ﾠcontributed	 ﾠto	 ﾠthe	 ﾠnutritional	 ﾠdecline	 ﾠof	 ﾠthe	 ﾠ
population	 ﾠin	 ﾠthe	 ﾠfirst	 ﾠhalf	 ﾠof	 ﾠthe	 ﾠnineteenth	 ﾠcentury.	 ﾠThe	 ﾠauthors	 ﾠestimate	 ﾠthat	 ﾠthe	 ﾠ
average	 ﾠAmerican	 ﾠadult	 ﾠmale	 ﾠbetween	 ﾠthe	 ﾠages	 ﾠof	 ﾠ20	 ﾠand	 ﾠ39	 ﾠconsumed	 ﾠabout	 ﾠ2,900	 ﾠ
calories	 ﾠdaily	 ﾠin	 ﾠ1800,	 ﾠwhich	 ﾠis	 ﾠroughly	 ﾠ20	 ﾠpercent	 ﾠhigher	 ﾠthan	 ﾠthe	 ﾠaverage	 ﾠEnglishman’s	 ﾠ	 ﾠ 8	 ﾠ
intake	 ﾠat	 ﾠthat	 ﾠtime.	 ﾠA	 ﾠdecline	 ﾠin	 ﾠthe	 ﾠability	 ﾠto	 ﾠproduce	 ﾠwheat,	 ﾠrye,	 ﾠpork,	 ﾠand	 ﾠbeef	 ﾠat	 ﾠ
levels	 ﾠthat	 ﾠwould	 ﾠmaintain	 ﾠcalories	 ﾠper	 ﾠcapita	 ﾠin	 ﾠthe	 ﾠface	 ﾠof	 ﾠpopulation	 ﾠgrowth	 ﾠ
contributed	 ﾠto	 ﾠthis	 ﾠdeficit	 ﾠin	 ﾠavailable	 ﾠfood:	 ﾠin	 ﾠ1850,	 ﾠdaily	 ﾠcaloric	 ﾠintake	 ﾠwas	 ﾠ2,585	 ﾠper	 ﾠ
adult	 ﾠmale	 ﾠ20–39,	 ﾠor	 ﾠ367	 ﾠcalories	 ﾠless	 ﾠthan	 ﾠwas	 ﾠavailable	 ﾠ50	 ﾠyears	 ﾠearlier.	 ﾠAt	 ﾠthe	 ﾠ
conclusion	 ﾠof	 ﾠthe	 ﾠCivil	 ﾠWar,	 ﾠper	 ﾠcapita	 ﾠfood	 ﾠproduction	 ﾠagain	 ﾠincreased,	 ﾠand	 ﾠby	 ﾠ1880,	 ﾠ
the	 ﾠAmerican	 ﾠdiet	 ﾠhad	 ﾠreached	 ﾠa	 ﾠlevel	 ﾠthat	 ﾠwould	 ﾠpersist	 ﾠto	 ﾠthe	 ﾠ1970s	 ﾠand	 ﾠ1980s.	 ﾠ
	 ﾠ The	 ﾠend	 ﾠof	 ﾠthe	 ﾠCivil	 ﾠWar	 ﾠalso	 ﾠmarked	 ﾠthe	 ﾠbeginning	 ﾠof	 ﾠa	 ﾠdecline	 ﾠin	 ﾠthe	 ﾠtotal	 ﾠ
number	 ﾠof	 ﾠhours	 ﾠspent	 ﾠat	 ﾠagricultural	 ﾠlabor	 ﾠin	 ﾠthe	 ﾠUnited	 ﾠStates,	 ﾠalthough,	 ﾠparadoxically,	 ﾠ
the	 ﾠwork	 ﾠyear	 ﾠof	 ﾠex-ﾭ‐slaves	 ﾠincreased.	 ﾠMost	 ﾠAfrican-ﾭ‐Americans	 ﾠstayed	 ﾠin	 ﾠthe	 ﾠsouth	 ﾠbut	 ﾠa	 ﾠ
migration	 ﾠto	 ﾠthe	 ﾠnorth	 ﾠbegan	 ﾠgradually	 ﾠto	 ﾠunfold.	 ﾠAgricultural	 ﾠtechnology	 ﾠadvanced	 ﾠto	 ﾠ
such	 ﾠan	 ﾠextent	 ﾠthat	 ﾠan	 ﾠhour’s	 ﾠlabor	 ﾠin	 ﾠ1900	 ﾠcould	 ﾠproduce	 ﾠfive	 ﾠtimes	 ﾠas	 ﾠmuch	 ﾠwheat	 ﾠas	 ﾠa	 ﾠ
century	 ﾠearlier.	 ﾠ	 ﾠ
	 ﾠ Nineteenth-ﾭ‐century	 ﾠAmericans	 ﾠwere	 ﾠplagued	 ﾠby	 ﾠlow	 ﾠlife	 ﾠexpectancies.	 ﾠIn	 ﾠ1850,	 ﾠ
life	 ﾠexpectancy	 ﾠwas	 ﾠaround	 ﾠ40	 ﾠyears	 ﾠfor	 ﾠwhites	 ﾠand	 ﾠ23	 ﾠyears	 ﾠfor	 ﾠblacks.	 ﾠThese	 ﾠfigures	 ﾠ
improved	 ﾠover	 ﾠthe	 ﾠfollowing	 ﾠtwenty	 ﾠyears	 ﾠbut	 ﾠdeclined	 ﾠagain	 ﾠin	 ﾠthe	 ﾠ1880s,	 ﾠbecause	 ﾠof	 ﾠ
increased	 ﾠimmigration	 ﾠand	 ﾠurbanization,	 ﾠwhich	 ﾠcontributed	 ﾠto	 ﾠa	 ﾠsevere	 ﾠdisease	 ﾠ
environment	 ﾠthat	 ﾠafflicted	 ﾠearly	 ﾠAmericans	 ﾠharshly.	 ﾠThe	 ﾠprimitive	 ﾠsanitary	 ﾠconditions	 ﾠin	 ﾠ
American	 ﾠcities	 ﾠdisproportionately	 ﾠaffected	 ﾠinfants	 ﾠand	 ﾠchildren:	 ﾠin	 ﾠ1900,	 ﾠthe	 ﾠinfant	 ﾠ
mortality	 ﾠrate	 ﾠ(IMR)	 ﾠin	 ﾠurban	 ﾠareas	 ﾠwas	 ﾠabout	 ﾠ180	 ﾠper	 ﾠ1,000	 ﾠbirths	 ﾠand	 ﾠabout	 ﾠ117	 ﾠper	 ﾠ
1,000	 ﾠbirths	 ﾠin	 ﾠrural	 ﾠareas	 ﾠ(in	 ﾠ2009,	 ﾠthe	 ﾠU.S.	 ﾠIMR	 ﾠwas	 ﾠabout	 ﾠ6	 ﾠper	 ﾠ1,000	 ﾠbirths).	 ﾠWithin	 ﾠ
cities,	 ﾠmortality	 ﾠrates	 ﾠvaried	 ﾠgreatly,	 ﾠclosely	 ﾠfollowing	 ﾠdifferences	 ﾠin	 ﾠsanitary	 ﾠconditions	 ﾠ
in	 ﾠdifferent	 ﾠwards.	 ﾠFarmers	 ﾠand	 ﾠthose	 ﾠliving	 ﾠin	 ﾠrural	 ﾠareas	 ﾠfaced	 ﾠa	 ﾠharsh	 ﾠbattery	 ﾠof	 ﾠ	 ﾠ 9	 ﾠ
diseases	 ﾠthat	 ﾠincluded	 ﾠhookworm	 ﾠand	 ﾠmalaria.	 ﾠMalaria,	 ﾠwhich	 ﾠwas	 ﾠpoorly	 ﾠunderstood	 ﾠ
into	 ﾠthe	 ﾠearly	 ﾠtwentieth	 ﾠcentury,	 ﾠafflicted	 ﾠmany,	 ﾠespecially	 ﾠAfrican	 ﾠAmericas.	 ﾠThe	 ﾠlone	 ﾠ
treatment,	 ﾠquinine,	 ﾠoften	 ﾠfailed	 ﾠto	 ﾠcure	 ﾠpatients	 ﾠcompletely,	 ﾠand	 ﾠrelapses	 ﾠwere	 ﾠcommon,	 ﾠ
limiting	 ﾠthe	 ﾠcapacity	 ﾠfor	 ﾠwork.	 ﾠ	 ﾠ
	 ﾠ Available	 ﾠdata	 ﾠindicate	 ﾠthat	 ﾠBritish	 ﾠheights	 ﾠimproved	 ﾠover	 ﾠthe	 ﾠcourse	 ﾠof	 ﾠthe	 ﾠ
twentieth	 ﾠcentury	 ﾠdespite	 ﾠa	 ﾠlack	 ﾠof	 ﾠsignificant	 ﾠprogress	 ﾠduring	 ﾠthat	 ﾠcentury’s	 ﾠfirst	 ﾠ20	 ﾠ
years.	 ﾠHeights	 ﾠof	 ﾠchildren	 ﾠin	 ﾠcontinental	 ﾠEurope,	 ﾠwhich	 ﾠwere	 ﾠbelow	 ﾠmodern	 ﾠstandards	 ﾠ
prior	 ﾠto	 ﾠWorld	 ﾠWar	 ﾠI,	 ﾠimproved	 ﾠas	 ﾠthe	 ﾠcentury	 ﾠprogressed.	 ﾠGermany,	 ﾠGreece,	 ﾠand	 ﾠ
Norway	 ﾠexperienced	 ﾠthese	 ﾠimprovements	 ﾠbetween	 ﾠthe	 ﾠWorld	 ﾠWars;	 ﾠin	 ﾠother	 ﾠcountries,	 ﾠ
improvements	 ﾠwere	 ﾠnot	 ﾠseen	 ﾠuntil	 ﾠ1945.	 ﾠImprovements	 ﾠin	 ﾠadult	 ﾠheights	 ﾠhave	 ﾠbeen	 ﾠ
documented	 ﾠas	 ﾠwell.	 ﾠThe	 ﾠaverage	 ﾠheights	 ﾠof	 ﾠrecruits	 ﾠin	 ﾠBavaria,	 ﾠBelgium,	 ﾠDenmark,	 ﾠ
France,	 ﾠItaly,	 ﾠthe	 ﾠNetherlands,	 ﾠNorway,	 ﾠSpain	 ﾠand	 ﾠSweden	 ﾠincreased	 ﾠbetween	 ﾠ3.1	 ﾠand	 ﾠ
11.1	 ﾠcentimeters	 ﾠduring	 ﾠthe	 ﾠfirst	 ﾠthree-ﾭ‐quarters	 ﾠof	 ﾠthe	 ﾠtwentieth	 ﾠcentury.	 ﾠ
	 ﾠ Mortality	 ﾠin	 ﾠBritain,	 ﾠwhich	 ﾠup	 ﾠuntil	 ﾠthe	 ﾠbeginning	 ﾠof	 ﾠthe	 ﾠtwentieth	 ﾠcentury	 ﾠwas	 ﾠ
attributable	 ﾠprimarily	 ﾠto	 ﾠinfectious	 ﾠdisease	 ﾠ(between	 ﾠ25	 ﾠand	 ﾠ30	 ﾠpercent	 ﾠof	 ﾠall	 ﾠdeaths	 ﾠ
directly	 ﾠand	 ﾠmore	 ﾠindirectly),	 ﾠfell	 ﾠsharply	 ﾠbetween	 ﾠ1901	 ﾠand	 ﾠ1950.	 ﾠThe	 ﾠgreatest	 ﾠ
improvements	 ﾠin	 ﾠBritish	 ﾠmortality	 ﾠin	 ﾠthe	 ﾠnineteenth	 ﾠcentury	 ﾠwere	 ﾠbetween	 ﾠthe	 ﾠages	 ﾠof	 ﾠ
five	 ﾠand	 ﾠ44;	 ﾠthe	 ﾠtwentieth	 ﾠcentury	 ﾠsaw	 ﾠimprovements	 ﾠfor	 ﾠinfants	 ﾠand	 ﾠolder	 ﾠadults.	 ﾠ
Elsewhere	 ﾠin	 ﾠEurope,	 ﾠlife	 ﾠexpectancies	 ﾠat	 ﾠolder	 ﾠages	 ﾠhave	 ﾠincreased	 ﾠsignificantly.	 ﾠIn	 ﾠthe	 ﾠ
middle	 ﾠof	 ﾠthe	 ﾠtwentieth	 ﾠcentury,	 ﾠa	 ﾠ65-ﾭ‐year-ﾭ‐old	 ﾠcould	 ﾠexpect	 ﾠto	 ﾠlive	 ﾠfor	 ﾠabout	 ﾠanother	 ﾠ14	 ﾠ
years;	 ﾠby	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠcentury,	 ﾠthat	 ﾠfigure	 ﾠhad	 ﾠrisen	 ﾠto	 ﾠ17.5.	 ﾠIt	 ﾠappears	 ﾠthat	 ﾠchronic	 ﾠ
disability	 ﾠis	 ﾠdeclining	 ﾠand	 ﾠhealthy,	 ﾠhigh	 ﾠquality-ﾭ‐of-ﾭ‐life	 ﾠyears	 ﾠare	 ﾠincreasing.	 ﾠ	 ﾠ	 ﾠ	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 ﾠ
The	 ﾠexamination	 ﾠof	 ﾠmedical	 ﾠand	 ﾠpension	 ﾠrecords	 ﾠof	 ﾠUnion	 ﾠArmy	 ﾠveterans	 ﾠ
collected	 ﾠand	 ﾠdigitized	 ﾠby	 ﾠthe	 ﾠCenter	 ﾠfor	 ﾠPopulation	 ﾠEconomics	 ﾠat	 ﾠthe	 ﾠUniversity	 ﾠof	 ﾠ
Chicago	 ﾠprovides	 ﾠsome	 ﾠinsight	 ﾠinto	 ﾠthe	 ﾠrelationship	 ﾠbetween	 ﾠheight,	 ﾠmorbidity,	 ﾠand	 ﾠ
mortality.	 ﾠThe	 ﾠlikelihood	 ﾠof	 ﾠbeing	 ﾠdiagnosed	 ﾠwith	 ﾠparticular	 ﾠchronic	 ﾠdiseases	 ﾠdecreases	 ﾠ
as	 ﾠbody-ﾭ‐mass	 ﾠindex	 ﾠ(BMI)	 ﾠincreases,	 ﾠup	 ﾠto	 ﾠa	 ﾠBMI	 ﾠof	 ﾠbetween	 ﾠ25	 ﾠand	 ﾠ26.	 ﾠThe	 ﾠrisk	 ﾠ
continues	 ﾠto	 ﾠincrease	 ﾠbeyond	 ﾠthe	 ﾠoptimum	 ﾠBMI	 ﾠ(see	 ﾠFigure	 ﾠ2).	 ﾠThe	 ﾠrisk	 ﾠof	 ﾠmorbidity	 ﾠwas	 ﾠ
generally	 ﾠlowest	 ﾠfor	 ﾠthe	 ﾠtallest	 ﾠindividuals.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Figure	 ﾠ2.	 ﾠRelative	 ﾠmorbidity	 ﾠrisk	 ﾠby	 ﾠBMI	 ﾠamong	 ﾠUnion	 ﾠArmy	 ﾠveterans	 ﾠat	 ﾠages	 ﾠ40	 ﾠto	 ﾠ59	 ﾠ
and	 ﾠrelative	 ﾠrisk	 ﾠof	 ﾠactivity	 ﾠlimitation	 ﾠby	 ﾠBMI	 ﾠamong	 ﾠmodern	 ﾠAmerican	 ﾠnon-ﾭ‐Hispanic	 ﾠ
white	 ﾠmales	 ﾠat	 ﾠages	 ﾠ40	 ﾠto	 ﾠ59	 ﾠ
	 ﾠ
Source:	 ﾠFloud	 ﾠet	 ﾠal.	 ﾠ2011.	 ﾠ©	 ﾠCambridge	 ﾠUniversity	 ﾠPress.	 ﾠReprinted	 ﾠwith	 ﾠpermission.	 ﾠ
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Figure	 ﾠ3	 ﾠillustrates	 ﾠthe	 ﾠcorrelation	 ﾠbetween	 ﾠBMI	 ﾠand	 ﾠlabor	 ﾠforce	 ﾠparticipation	 ﾠ(a	 ﾠ
measure	 ﾠassociated	 ﾠwith	 ﾠeconomic	 ﾠproductivity)	 ﾠin	 ﾠ1900.	 ﾠIndividuals	 ﾠwith	 ﾠlow	 ﾠBMIs	 ﾠhad,	 ﾠ
on	 ﾠaverage,	 ﾠlabor	 ﾠforce	 ﾠparticipation	 ﾠrates	 ﾠthat	 ﾠwere	 ﾠonly	 ﾠa	 ﾠthird	 ﾠof	 ﾠthe	 ﾠaverage	 ﾠrate.	 ﾠ
The	 ﾠBMI	 ﾠassociated	 ﾠwith	 ﾠthe	 ﾠhighest	 ﾠlabor	 ﾠforce	 ﾠparticipation	 ﾠrates	 ﾠis	 ﾠthe	 ﾠsame	 ﾠas	 ﾠ
associated	 ﾠwith	 ﾠlow	 ﾠmorbidity	 ﾠand	 ﾠmortality.	 ﾠThe	 ﾠsame	 ﾠpattern	 ﾠexists	 ﾠfor	 ﾠwhite	 ﾠmales	 ﾠin	 ﾠ
America	 ﾠtoday,	 ﾠas	 ﾠthe	 ﾠhours	 ﾠspent	 ﾠat	 ﾠwork	 ﾠby	 ﾠindividuals	 ﾠin	 ﾠthe	 ﾠlabor	 ﾠforce	 ﾠhave	 ﾠbecome	 ﾠ
fewer	 ﾠand	 ﾠmore	 ﾠefficient.	 ﾠAmerican	 ﾠworkers	 ﾠtoday	 ﾠwork	 ﾠ30	 ﾠpercent	 ﾠfewer	 ﾠhours	 ﾠthan	 ﾠ
workers	 ﾠin	 ﾠ1900	 ﾠdid,	 ﾠand	 ﾠtime	 ﾠspent	 ﾠat	 ﾠleisure	 ﾠincreased	 ﾠaccordingly.	 ﾠ	 ﾠ
	 ﾠ
	 ﾠ
Figure	 ﾠ3.	 ﾠComparison	 ﾠof	 ﾠrelative	 ﾠrisk	 ﾠof	 ﾠlow	 ﾠeconomic	 ﾠproductivity	 ﾠ(non	 ﾠlabor	 ﾠforce	 ﾠ
participation	 ﾠand	 ﾠpoverty)	 ﾠby	 ﾠBMI	 ﾠand	 ﾠrelative	 ﾠwealth	 ﾠand	 ﾠearnings	 ﾠby	 ﾠheight,	 ﾠmodern	 ﾠ
non-ﾭ‐Hispanic	 ﾠwhite	 ﾠAmerican	 ﾠmales	 ﾠand	 ﾠUnion	 ﾠArmy	 ﾠveterans	 ﾠ
	 ﾠ
	 ﾠ
Source:	 ﾠFloud	 ﾠet	 ﾠal.	 ﾠ2011.	 ﾠ©	 ﾠCambridge	 ﾠUniversity	 ﾠPress.	 ﾠReprinted	 ﾠwith	 ﾠpermission.	 ﾠ
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Acquisition	 ﾠof	 ﾠhuman	 ﾠcapital	 ﾠflourished	 ﾠthrough	 ﾠthe	 ﾠnineteenth	 ﾠand	 ﾠtwentieth	 ﾠ
centuries	 ﾠdespite	 ﾠhealth	 ﾠinsults	 ﾠand	 ﾠother	 ﾠbarriers,	 ﾠand	 ﾠthe	 ﾠinequality	 ﾠbetween	 ﾠthe	 ﾠrich	 ﾠ
and	 ﾠpoor	 ﾠincreased,	 ﾠand	 ﾠthe	 ﾠeffects	 ﾠ(through	 ﾠpregnancy	 ﾠoutcomes)	 ﾠcould	 ﾠbe	 ﾠobserved	 ﾠ
for	 ﾠdecades	 ﾠto	 ﾠcome.	 ﾠ	 ﾠ 12	 ﾠ
This	 ﾠcomplicated	 ﾠrelationship	 ﾠunderscores	 ﾠa	 ﾠdifficulty	 ﾠin	 ﾠmeasuring	 ﾠeconomic	 ﾠ
growth	 ﾠwhile	 ﾠtrying	 ﾠto	 ﾠcapture	 ﾠimprecise	 ﾠbut	 ﾠimportant	 ﾠelements	 ﾠof	 ﾠthe	 ﾠhuman	 ﾠ
condition,	 ﾠand	 ﾠwhy	 ﾠquality	 ﾠof	 ﾠlife	 ﾠcannot	 ﾠeasily	 ﾠbe	 ﾠmeasured	 ﾠin	 ﾠnarrow	 ﾠeconomic	 ﾠterms.	 ﾠ	 ﾠ
What	 ﾠdo	 ﾠthese	 ﾠtrends	 ﾠsuggest	 ﾠfor	 ﾠthe	 ﾠfuture?	 ﾠPeople	 ﾠhave	 ﾠbeen	 ﾠgetting	 ﾠtaller:	 ﾠAt	 ﾠ
the	 ﾠend	 ﾠof	 ﾠthe	 ﾠtwentieth	 ﾠcentury,	 ﾠaverage	 ﾠheights	 ﾠof	 ﾠnative-ﾭ‐born	 ﾠAmericans	 ﾠhad	 ﾠ
increased	 ﾠby	 ﾠabout	 ﾠ5	 ﾠcentimeters	 ﾠsince	 ﾠ1910.	 ﾠTaller	 ﾠpeople	 ﾠare	 ﾠworking	 ﾠmore	 ﾠand	 ﾠ
earning	 ﾠmore:	 ﾠa	 ﾠcross-ﾭ‐cultural	 ﾠstudy	 ﾠfrom	 ﾠthe	 ﾠend	 ﾠof	 ﾠthe	 ﾠtwentieth	 ﾠcentury	 ﾠfound	 ﾠthat	 ﾠ
an	 ﾠextra	 ﾠcentimeter	 ﾠof	 ﾠheight	 ﾠis	 ﾠassociated	 ﾠwith	 ﾠa	 ﾠgain	 ﾠin	 ﾠwage	 ﾠrates	 ﾠof	 ﾠabout	 ﾠ5–10	 ﾠ
percent	 ﾠ(Schultz	 ﾠ2005).	 ﾠPeople	 ﾠare	 ﾠretiring	 ﾠearlier:	 ﾠin	 ﾠ1900,	 ﾠ63	 ﾠpercent	 ﾠof	 ﾠmales	 ﾠ65	 ﾠand	 ﾠ
older	 ﾠwere	 ﾠstill	 ﾠon	 ﾠthe	 ﾠjob;	 ﾠby	 ﾠ2000,	 ﾠthat	 ﾠfigure	 ﾠhad	 ﾠdeclined	 ﾠto	 ﾠaround	 ﾠ17	 ﾠpercent.	 ﾠ
People	 ﾠare	 ﾠworking	 ﾠless:	 ﾠthose	 ﾠindividuals	 ﾠwho	 ﾠdo	 ﾠwork	 ﾠput	 ﾠin	 ﾠfewer	 ﾠhours	 ﾠ(about	 ﾠ30	 ﾠ
percent	 ﾠfewer	 ﾠthan	 ﾠworkers	 ﾠof	 ﾠ1900)	 ﾠbut	 ﾠare	 ﾠmore	 ﾠefficient.	 ﾠAnd	 ﾠpeople	 ﾠhave	 ﾠgotten	 ﾠ
richer:	 ﾠreal	 ﾠhourly	 ﾠwages	 ﾠincreased	 ﾠ14	 ﾠtimes	 ﾠover	 ﾠthe	 ﾠtwentieth	 ﾠcentury.	 ﾠ	 ﾠ
As	 ﾠa	 ﾠresult,	 ﾠconsumption	 ﾠpatterns	 ﾠhave	 ﾠchanged.	 ﾠAs	 ﾠtechnological	 ﾠadvances	 ﾠhave	 ﾠ
decreased	 ﾠthe	 ﾠcosts	 ﾠof	 ﾠfood,	 ﾠclothing,	 ﾠand	 ﾠshelter,	 ﾠa	 ﾠlarger	 ﾠproportion	 ﾠof	 ﾠincome	 ﾠis	 ﾠtoday	 ﾠ
spent	 ﾠtoday	 ﾠon	 ﾠeducation	 ﾠand	 ﾠhealth	 ﾠcare.	 ﾠEven	 ﾠas	 ﾠmedical	 ﾠtechnology	 ﾠhas	 ﾠimproved	 ﾠ
and	 ﾠdriven	 ﾠdown	 ﾠthe	 ﾠcosts	 ﾠof	 ﾠtreating	 ﾠcertain	 ﾠdiseases	 ﾠ(especially	 ﾠthose	 ﾠthat	 ﾠcan	 ﾠbe	 ﾠ
prevented	 ﾠwith	 ﾠinexpensive	 ﾠvaccines	 ﾠand	 ﾠantibiotics),	 ﾠthe	 ﾠlatest	 ﾠbreakthroughs	 ﾠ(such	 ﾠas	 ﾠ
advanced	 ﾠimaging	 ﾠtechniques	 ﾠand	 ﾠorgan	 ﾠtransplants)	 ﾠdemand	 ﾠhigh	 ﾠprices.	 ﾠAlthough	 ﾠlife	 ﾠ
expectancies	 ﾠcontinue	 ﾠto	 ﾠincrease	 ﾠand	 ﾠthe	 ﾠaverage	 ﾠage	 ﾠof	 ﾠonset	 ﾠof	 ﾠchronic	 ﾠdiseases	 ﾠis	 ﾠ
pushed	 ﾠlater	 ﾠand	 ﾠlater,	 ﾠthe	 ﾠproportion	 ﾠof	 ﾠGDP	 ﾠthat	 ﾠis	 ﾠspent	 ﾠon	 ﾠever-ﾭ‐improving	 ﾠhealth	 ﾠ
care	 ﾠwill	 ﾠcontinue	 ﾠto	 ﾠincrease	 ﾠbecause	 ﾠthe	 ﾠincome	 ﾠelasticity	 ﾠof	 ﾠthe	 ﾠdemand	 ﾠfor	 ﾠhealth	 ﾠ	 ﾠ 13	 ﾠ
care	 ﾠis	 ﾠgreater	 ﾠthan	 ﾠone.	 ﾠIt	 ﾠis	 ﾠno	 ﾠlonger	 ﾠjust	 ﾠundernutrition	 ﾠbut	 ﾠalso	 ﾠovernutrition	 ﾠthat	 ﾠ
threatens	 ﾠto	 ﾠundercut	 ﾠmedical	 ﾠprogress	 ﾠand	 ﾠadvances	 ﾠmade	 ﾠin	 ﾠhealthcare.	 ﾠThe	 ﾠgreat	 ﾠ
availability	 ﾠof	 ﾠcalories	 ﾠcombined	 ﾠwith	 ﾠmodern	 ﾠsedentary	 ﾠlifestyles	 ﾠhas	 ﾠmeant	 ﾠan	 ﾠincrease	 ﾠ
in	 ﾠthe	 ﾠnumber	 ﾠof	 ﾠAmericans	 ﾠclassified	 ﾠas	 ﾠobese	 ﾠ(sitting	 ﾠat	 ﾠor	 ﾠaround	 ﾠa	 ﾠquarter	 ﾠof	 ﾠthe	 ﾠ
population),	 ﾠputting	 ﾠthem	 ﾠat	 ﾠgreater	 ﾠrisk	 ﾠfor	 ﾠmany	 ﾠdiseases,	 ﾠincluding	 ﾠheart	 ﾠdisease,	 ﾠ
stroke,	 ﾠhypertension,	 ﾠand	 ﾠsome	 ﾠcancers.	 ﾠAccording	 ﾠto	 ﾠresearch	 ﾠon	 ﾠglobal	 ﾠBMI	 ﾠlevels	 ﾠ
published	 ﾠrecently	 ﾠin	 ﾠThe	 ﾠLancet,	 ﾠmean	 ﾠBMI	 ﾠhas	 ﾠincreased	 ﾠworldwide	 ﾠbetween	 ﾠ1980	 ﾠand	 ﾠ
2008	 ﾠby	 ﾠ.4	 ﾠof	 ﾠa	 ﾠBMI	 ﾠunit	 ﾠfor	 ﾠmen	 ﾠand	 ﾠ.5	 ﾠof	 ﾠa	 ﾠBMI	 ﾠunit	 ﾠfor	 ﾠwomen
	 ﾠfor	 ﾠwomen	 ﾠper	 ﾠdecade	 ﾠ
(Finucane	 ﾠMM	 ﾠet	 ﾠal.	 ﾠ2011).	 ﾠThe	 ﾠUnited	 ﾠStates	 ﾠhas	 ﾠthe	 ﾠhighest	 ﾠBMI	 ﾠof	 ﾠwealthy	 ﾠcountries,	 ﾠ
but	 ﾠthe	 ﾠBritish	 ﾠdata	 ﾠmirror	 ﾠthe	 ﾠtrend.	 ﾠAlthough	 ﾠobesity	 ﾠemerged	 ﾠas	 ﾠa	 ﾠproblem	 ﾠin	 ﾠan	 ﾠera	 ﾠ
of	 ﾠlow	 ﾠmortality	 ﾠrates,	 ﾠin	 ﾠcross	 ﾠsection,	 ﾠit	 ﾠis	 ﾠassociated	 ﾠwith	 ﾠincreased	 ﾠrisk	 ﾠof	 ﾠmortality	 ﾠ
and	 ﾠlinked	 ﾠto	 ﾠdiseases	 ﾠthat	 ﾠinclude	 ﾠheart	 ﾠdisease,	 ﾠstroke,	 ﾠhypertension,	 ﾠand	 ﾠsome	 ﾠ
cancers.	 ﾠ
In	 ﾠthe	 ﾠconclusion,	 ﾠthe	 ﾠauthors	 ﾠacknowledge	 ﾠa	 ﾠcertain	 ﾠtendency	 ﾠtoward	 ﾠ“the	 ﾠWhig	 ﾠ
interpretation	 ﾠof	 ﾠhistory:	 ﾠthat	 ﾠhistory	 ﾠshows	 ﾠa	 ﾠconstant	 ﾠimprovement	 ﾠtoward	 ﾠsome	 ﾠideal	 ﾠ
of	 ﾠhuman	 ﾠperfection.”	 ﾠThe	 ﾠauthors	 ﾠfurthermore	 ﾠacknowledge	 ﾠthat	 ﾠthe	 ﾠcourse	 ﾠof	 ﾠ
economic	 ﾠgrowth	 ﾠhas	 ﾠconsequences,	 ﾠincluding	 ﾠthe	 ﾠpublic	 ﾠhealth	 ﾠconsequences	 ﾠthat	 ﾠwill	 ﾠ
stem	 ﾠfrom	 ﾠthe	 ﾠburgeoning	 ﾠobesity	 ﾠepidemic.	 ﾠA	 ﾠsection	 ﾠtitled	 ﾠ“Possible	 ﾠConstraints”	 ﾠ
introduces	 ﾠa	 ﾠfew	 ﾠwrenches	 ﾠthat	 ﾠcould	 ﾠgrind	 ﾠthe	 ﾠgears	 ﾠof	 ﾠthe	 ﾠtechnophysio	 ﾠmachine	 ﾠ
(such	 ﾠas	 ﾠthe	 ﾠpreviously	 ﾠdescribed	 ﾠMalthusian	 ﾠcrisis,	 ﾠor	 ﾠa	 ﾠcontinuing	 ﾠAIDS	 ﾠepidemic),	 ﾠbut	 ﾠ
an	 ﾠenduring	 ﾠfaith	 ﾠin	 ﾠthe	 ﾠ“plasticity,	 ﾠflexibility,	 ﾠand	 ﾠresponsiveness	 ﾠof	 ﾠthe	 ﾠhuman	 ﾠbody”	 ﾠ
makes	 ﾠit	 ﾠclear	 ﾠthat	 ﾠthe	 ﾠauthors	 ﾠare	 ﾠoptimistic	 ﾠthat	 ﾠthe	 ﾠtrend	 ﾠof	 ﾠlarger	 ﾠbodies	 ﾠand	 ﾠlonger	 ﾠ	 ﾠ 14	 ﾠ
lives	 ﾠwill	 ﾠcontinue	 ﾠinto	 ﾠthe	 ﾠfuture.	 ﾠThe	 ﾠvolume	 ﾠof	 ﾠhistorical	 ﾠdata	 ﾠsynthesized	 ﾠin	 ﾠthis	 ﾠbook	 ﾠ
may	 ﾠbe	 ﾠits	 ﾠgreat	 ﾠstrength.	 ﾠ	 ﾠ
The	 ﾠquality	 ﾠof	 ﾠavailable	 ﾠdata	 ﾠand	 ﾠtheir	 ﾠnuances	 ﾠare	 ﾠmajor	 ﾠissues	 ﾠin	 ﾠthis	 ﾠbook.	 ﾠ
Dispersed	 ﾠthroughout	 ﾠare	 ﾠseveral	 ﾠdiscussions	 ﾠof	 ﾠthe	 ﾠdifficulty	 ﾠin	 ﾠacquiring	 ﾠand	 ﾠhandling	 ﾠ
these	 ﾠhistorical	 ﾠdata,	 ﾠespecially	 ﾠthe	 ﾠissue	 ﾠof	 ﾠextrapolating	 ﾠinformation	 ﾠabout	 ﾠthe	 ﾠgeneral	 ﾠ
population	 ﾠfrom	 ﾠthe	 ﾠnecessarily	 ﾠtruncated	 ﾠhistorical	 ﾠrecords.	 ﾠFor	 ﾠexample,	 ﾠattempts	 ﾠto	 ﾠ
acquire	 ﾠheights	 ﾠof	 ﾠBritish	 ﾠchildren	 ﾠin	 ﾠthe	 ﾠlate	 ﾠeighteenth	 ﾠand	 ﾠearly	 ﾠnineteenth	 ﾠcenturies	 ﾠ
date	 ﾠback	 ﾠto	 ﾠthe	 ﾠearly	 ﾠ1980s	 ﾠ(Floud	 ﾠand	 ﾠWachter	 ﾠ1982).	 ﾠSignificant	 ﾠdifferences	 ﾠin	 ﾠthe	 ﾠ
distributions	 ﾠof	 ﾠheight	 ﾠwere	 ﾠobserved	 ﾠbetween	 ﾠthe	 ﾠrecords	 ﾠof	 ﾠthe	 ﾠpoor	 ﾠboys	 ﾠof	 ﾠthe	 ﾠ
Marine	 ﾠSociety	 ﾠand	 ﾠthe	 ﾠupper-ﾭ‐class	 ﾠboys	 ﾠadmitted	 ﾠto	 ﾠthe	 ﾠelite	 ﾠRoyal	 ﾠMilitary	 ﾠAcademy	 ﾠat	 ﾠ
Sandhurst,	 ﾠhighlighting	 ﾠsignificant	 ﾠphysiological	 ﾠinequality.	 ﾠMilitary	 ﾠrecords	 ﾠprovided	 ﾠa	 ﾠ
more	 ﾠrepresentative	 ﾠpicture	 ﾠof	 ﾠadult	 ﾠmale	 ﾠheights	 ﾠof	 ﾠthe	 ﾠperiod,	 ﾠwhich	 ﾠfollowed	 ﾠa	 ﾠ
generally	 ﾠupward	 ﾠtrend,	 ﾠinterrupted	 ﾠbetween	 ﾠ1825	 ﾠand	 ﾠ1850	 ﾠdue	 ﾠto	 ﾠthe	 ﾠ“impact	 ﾠof	 ﾠ
urbanization.”	 ﾠAs	 ﾠThe	 ﾠChanging	 ﾠBody	 ﾠis	 ﾠcareful	 ﾠto	 ﾠnote,	 ﾠthese	 ﾠfindings	 ﾠwere	 ﾠscrutinized	 ﾠ
and	 ﾠdebated	 ﾠby	 ﾠmultiple	 ﾠscholars,	 ﾠfor	 ﾠvarious	 ﾠreasons.	 ﾠIn	 ﾠsome	 ﾠcases,	 ﾠthe	 ﾠsamples	 ﾠ
overrepresented	 ﾠcertain	 ﾠsegments	 ﾠof	 ﾠsociety	 ﾠ(e.g.,	 ﾠmilitary	 ﾠenrollees	 ﾠwere	 ﾠmore	 ﾠlikely	 ﾠto	 ﾠ
be	 ﾠfrom	 ﾠthe	 ﾠlower	 ﾠclasses).	 ﾠAnother	 ﾠsimilar	 ﾠissue	 ﾠis	 ﾠthat	 ﾠmany	 ﾠof	 ﾠthese	 ﾠsamples	 ﾠcontain	 ﾠ
data	 ﾠon	 ﾠtruncated	 ﾠsamples,	 ﾠas	 ﾠmilitary	 ﾠand	 ﾠsimilar	 ﾠorganizations	 ﾠhad	 ﾠminimum	 ﾠ(and	 ﾠ
sometimes	 ﾠmaximum)	 ﾠheight	 ﾠrequirements.	 ﾠMoreover,	 ﾠdifferent	 ﾠtechniques	 ﾠaimed	 ﾠat	 ﾠ
correcting	 ﾠfor	 ﾠthis	 ﾠbias	 ﾠare	 ﾠnot	 ﾠuniversally	 ﾠagreed	 ﾠto	 ﾠbe	 ﾠsufficient.	 ﾠYet	 ﾠanother	 ﾠissue	 ﾠis	 ﾠ
that	 ﾠhealth	 ﾠinsurance	 ﾠrecords	 ﾠare	 ﾠtricky	 ﾠbecause	 ﾠthe	 ﾠ“sickness	 ﾠthreshold”	 ﾠmay	 ﾠhave	 ﾠ
changed	 ﾠover	 ﾠtime,	 ﾠand	 ﾠincreased	 ﾠincidence	 ﾠof	 ﾠdisease	 ﾠis	 ﾠmore	 ﾠa	 ﾠ“measure	 ﾠof	 ﾠincreases	 ﾠ	 ﾠ 15	 ﾠ
in	 ﾠhealth	 ﾠawareness	 ﾠand	 ﾠin	 ﾠthe	 ﾠprovision	 ﾠof	 ﾠpreventive	 ﾠservices”	 ﾠthan	 ﾠevidence	 ﾠof	 ﾠ
increased	 ﾠmorbidity.	 ﾠIn	 ﾠaddition	 ﾠto	 ﾠthe	 ﾠaudience	 ﾠof	 ﾠeconomic	 ﾠhistorians,	 ﾠdemographers,	 ﾠ
and	 ﾠepidemiologists,	 ﾠthese	 ﾠdiscussions	 ﾠwill	 ﾠbe	 ﾠuseful	 ﾠto	 ﾠanyone	 ﾠwith	 ﾠan	 ﾠinterest	 ﾠin	 ﾠhard-ﾭ‐
to-ﾭ‐manage	 ﾠdata.	 ﾠ	 ﾠ
It	 ﾠmay	 ﾠprove	 ﾠdifficult	 ﾠfor	 ﾠany	 ﾠreader	 ﾠoutside	 ﾠof	 ﾠthe	 ﾠdiscipline	 ﾠto	 ﾠknow	 ﾠwhat	 ﾠto	 ﾠ
make	 ﾠof	 ﾠthe	 ﾠvarious	 ﾠconflicting	 ﾠacademic	 ﾠopinions.	 ﾠMuch	 ﾠof	 ﾠthe	 ﾠbook	 ﾠis	 ﾠquite	 ﾠtechnical,	 ﾠ
but	 ﾠthose	 ﾠreaders	 ﾠmore	 ﾠinterested	 ﾠin	 ﾠthe	 ﾠnarrative	 ﾠof	 ﾠchanging	 ﾠbodies	 ﾠcan	 ﾠeasily	 ﾠbypass	 ﾠ
the	 ﾠequations.	 ﾠThe	 ﾠscale	 ﾠof	 ﾠthe	 ﾠinquiry	 ﾠand	 ﾠdata	 ﾠanalysis	 ﾠhas	 ﾠled	 ﾠto	 ﾠa	 ﾠunique	 ﾠvolume,	 ﾠone	 ﾠ
that	 ﾠthe	 ﾠauthors	 ﾠhope	 ﾠwill	 ﾠprove	 ﾠto	 ﾠbe	 ﾠa	 ﾠgood	 ﾠstory	 ﾠand	 ﾠa	 ﾠsignificant	 ﾠreference	 ﾠfor	 ﾠyears	 ﾠ
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